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Breast cancer risk

Not modifiable:
Genetics/family history
Age
Race/ethnicity
Height
Age at menarche

Modifiable:

Diet
Body mass index
Exercise
Smoking
Exogenous estrogen use
Alcohol consumption
Reproductive history

Potentially modifiable:
Age at first birth
Age at menopause
Breast feeding

Source: Mahoney MC, et Bevers et al., CA Cancer J Clin. 2008;58:347-371

Rol of diet in cancer etiology


This has been suggested in part because of the
large international variation in cancer rates



Antioxidant properties of selected nutrients



Influence on inflammatory and immune response,
on the progression of cells through the cells cycle
and DNA repair

World Cancer research Fund/American Institute for Cancer Research 2007 The cancer process.
AICR, Washington, DC, pp 30-46.

Mechanisms regarding diet and BC





DNA mutations
DNA adducts
Metabolic detoxification, stimulation of growth
factors and potential antiestrogen influence of
some nutrients

World Cancer research Fund/American Institute for Cancer Research 2007 The cancer process.
AICR, Washington, DC, pp 30-46.

Source: WCRF – American Institute for Cancer Research. Food, Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective, Washington, DC: AICR, 2007

Diet
Premenopause

Postmenopause

Decreases risk
Convincing Lactation

Increases risk
Alcoholic drinks

Decreases risk
Lactation

Increases risk
Alcoholic drinks
Body fatness
Adult attained height

Probable

Body fatness

Adult attained height
Greater birth weight

Physical activity

Abdominal fatness
Adult weight gain

Limited –
suggestive

Physical activity

Total fat

Source: WCRF – American Institute for Cancer Research. Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global Perspective, Washington, DC: AICR, 2007



Some foods and nutrients have also been
suggested to increase the risk for breast cancer
through an increase in:
circulating levels of endogenous estrogen
 insulin like growth factor 1
 other growth factors.


Mechanisms not entirely understood


Energy balance through:
Caloric intake
 Physical activity
 Metabolic rate


Study design





Case control studies
Cohort studies
Randomized clinical trials
Studies to evaluate diet during early life

Dietary assessment


Questionnaires mostly represent:






Current diet
Diet a few years in the past
Measurement error tend to underestimate the
association between diet and BC
Provide innacurate cuantitative intake
Diet might be differential between cases and
controls

Biomarkers of intake


Reflect dietary intake (avoidance of reporting
errors and limitation of food composition tables)



They are affected by factors such as smoking or
metabolic factors



Levels of biomarkers that reflect intake in an
accurate manner are only for a limited number of
foods and nutirents

Biomarkers of intake


Biomarkers that reflect long-term intake (fatty
composition of adipose tissue)



Biomarkers that reflect medium term intake
(serum or plasma phospholipids)

Michels KB, et al., Cancer 2007;109:2712-2749

Is there a link between diet and risk?



Many topics still controversial
Lack of association might be:
Real
 Measurement error
 Low heterogeneity of intake in the study population


Diet and breast cancer


World Cancer Research Fund and American
institute for Cancer research
Convincing evidence that alcohol intake increases
the risk of BC at all ages
 Body fatness, increases the risk after menopause
 Taller hight increases the risk probably by being a
marker for genetic, environmental, hormonal and
nutritional factors
 No conclusiones on the role of idividual’s foods and
nutrients


Alcohol consumption






Experimental studies have shown that addition of
alcohol to BC cells results in estrogen-mediated
signaling and proliferation.
Controlled feeding trials have shown that
moderate alcohol intake increases circulating
estrogen levels in both pre and postmenopausal
women
There is an interaction between alcohol and folate
due to alcohol’s interference with the absorption
of folate, a micronutrient known to be important
in DNA synthesis and repair.
Fan, et al., Cancer Res 2000;60:5636-5639
Dorgan, et al., J Natl Cancer 2001;Inst 93:710-715

Diet: alcohol consumption and BC in
Mexican women
Descriptive Statistics of Study Population, CAMA
Cases
n=1000
Age, yr
Energy Intake, kcal/d
Alcohol Intake, g/d2
Folate , µg/d
Vitamin B12, µg/d
Physical activity, MET hrs/week3
1Mean

Controls
n=1074

52±10

51±9

2208±774
1.9 (1.2-3.6)
381±176
3.7±2.0
107.9±9.6

1937±672
1.7 (0.6-2.3)
345±157
3.5±2.0
106.2±9.0

and standard deviation
Cancer Causes & Control 2010

Alcohol consumption by folate and vit
B12
Odds of breast cancer (OR (95% CI)) associated with ever consuming
1

alcohol by tertiles of folate and vitamin B12 intake2

Tertile 1
Folate
Mean±SD, µg/d2
Cases, n (%)
Controls, n (%)
Model 1
Model 2
Vitamin B12
Mean±SD, µg/d2
Cases, n (%)
Controls, n (%)
Model 1
Model 2

Tertile 2

Tertile 3

P for
interac
tion3

197 ±47
231 (23)
357 (33)
2.19 (1.54-3.15)
1.99 (1.26-3.16)

317 ±36
354 (35)
356 (33)
2.42 (1.72-3.40)
1.70 (1.10-2.63)

532 ±145
415 (42)
361 (34)
3.14 (2.26-4.37)
1.12 (0.69-1.83)

0.01
0.04

1.6 ±0.5
259 (26)
357 (33)
2.00 (1.41-2.85)
1.56 (1.01-2.43)

3.2 ±0.4
361 (36)
357 (33)
2.34 (1.68-3.26)
1.52 (1.02-2.29)

5.7 ±1.6
380 (38)
360 (34)
2.53 (1.82-3.51)
1.20 (0.78-1.86)

0.14
0.47

1 Estimated from conditional logistic regression models: Model 1 Matching factors only (age, region, and health care institution)
Model 2: Model 1+ BMI, family history of breast cancer, age at first pregnancy, number of births, lactation, energy intake,
physical activity, education, age at menarche, menopausal status, OC (ever/never),smoking (ever/never), fibrocystic disease,
hormone therapy
2 Folate and B12 intake were assessed by Food Frequency Questionnaire; Alcohol use assessed by Health Questionnaire.
3 P for interaction tested whether the association between alcohol consumption and breast cancer was modified by nutrient
intake comparing nested models using the likelihood ratio test.

Cancer Causes & Control 2010

Carbohydrates, glycemic index and
glycemic load


Chronically raised insulin levels may increase
carcinogenesis in breast tissue by directly
stimulating insulin receptors or by reducing IGF
binding proteins increasing IGF-1 availability.



IGF-1 has strong proliferative and antiapoptotic
effects
Rapidly absorbed carbohidrates may affect BC
risk by maintaining a constant insulin demand



Yanochko GM, et al., Breast Cancer Res;2006

Carbohydrates, glycemic index and
glycemic load


To date 12 prospective cohort studies have not
shown consistent associations between total
carbohidrate, glycemic index, glicemic load and
breast cancer.



However, ovelall glycemic index was associated
with BC among overweight women (RR=: 1.35
(95% CI: 1.00, 1.82)] when comparing extreme
quartiles of intake, suggesting that carbohidrates
intake may be of relevance in the presences of
underlying insulin resistance.
Lajous et al,. Am J Clin Nutr;2008 87:1384-1391

Carbohydrate intake and risk for BC in
Mexican Women

By afecting insulin resistance and plasma levels
of insulin and glucose
Romieu I.Cancer Epidemiol Biomarkers Prev, 2004

Carbohydrate intake and risk for BC in Mexican
Women
Carbohydrates

Sucrose

3
2.5
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1.5
1
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0.5
0
1

2

3
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Carbohydrates account for 64% of caloric
intake in the Mexican population
Romieu I. et al., Cancer Epidemiol Biomarkers, 2004;
Rivera-Dommarco, Encuesta Nacional de Salud 1999 Mexico.

Carbohydrates, glycemic index and
glycemic load


It is also likely that high intake of refined
carbohydrates could have stronger associations
with risk of BC in populations genetically
susceptible to insulin resistance, such as in
Mexico, particularly when combined with low
levels of physical activity and obesity

Moderate physical activity
Premenopausal women
Total METs
Physical activity
Light
Moderate
Vigorous

Postmenopausal women

Case
268.35
(248.4-297.8)

Control
273.9
(246.4-308.8)

p value
0.39

Case
254.1
(236.6-276.95)

Control
266.6
(241.95-299.7)

97.5 (87-105.5)
7.5 (3-16)

91 (76-102.3)
12 (2.5-25.2)

< 0.001
0.01

99 (91-107)
5 (1-11)

92 (80-102)
12 (2-22)

0 (0-2)

-c

< 0.001

0 (0-0.5)

-c

a

Moderate physical activity
Occupationalb

6 (2.2-14)

6.75 (0-20)

0.73

4(0-9)

6(0-17)

Recreationalc

0 (0-1.25)

0 (0-2)

0.07

-c

0 (0-3)

a

Median and interquartile range of weekly hours.
b
Occupational: wash and dress kids, wash the car, light gardening, paint walls, carpentry, pack and unpack boxes.
c
Recreational: light sports, light exercise, yoga, stretching, light walking, light bicycling, light dance.

Cancer Causes & Control 2010
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Nutritional status distribution
according to BMI, by sex, Mexican
population over 20 years, 2006

Prevalence of auto-reported type 2
diabetes, Mexican population over 20
years, 2006

40
35
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25%
21.3%
19.2%

20%

16.8%
12.7%

10%
6.5%

25

13.5%

%

14.2%

15%
7.3% 7%

5%

20
15
10
5
0

0%
Total

50 - 59 years

60 - 69 years

Desnutrition

Adequate

Male

Men

Women

National

Overweight

Female

Obesity

Asociación entre DM y el riesgo de
cáncer de mama. Mujeres
posmenopáusicas

Asociación entre DM y el riesgo de
cáncer de mama. Mujeres
premenopáusicas
Diabetes

Diabetes

1.15

2.21

Consumo de
alcohol

1.94

Consumo de alcohol
1.74

Antecedente
de cáncer de
mama

1.32

Antecedente de cáncer de
mama

2.48

Paridad

Paridad

0.93

0.79

Circunferencia
de cintura

0.51

0

1

0.59

IMC (Kg./m2)
Quintil superior
(> 34)

0.80

2

3

4

Circunferencia de cintura
Quintil superior (> 0.96)

IMC (Kg./m2) Quintil superior
(> 34)

1.25

0

1

2

3

4

5

6

Insulin resitance and the risk of BC in Mexican
women
Tabla 3. Péptido C, Insulina, IGF, IGF-BP3 y el riesgo de cáncer de mama.
Submuestra n= 295 mujeres premopaúsicas. México 2004-2007
RM
IC 95%

Péptido C (ng/mL) a ±

1.98

1.41 -

2.76

Insulina ( µU/mL) a ±

1.00

0.96 -

1.04

0.9997

0.997 -

1.002

1.001

1.0008 -

1.0013

IGF 1 (ng/mL) a ±
IGF1-BP3 (ng/mL)

a±

Dietary fat


Potential mechanisms of fat intake of breast
cancer include an influence on sex hormone
levels or higher energy density affecting other
risk factors such as weigh gain or age at
menarche



While animal feeding studies have shown for
several decades that high-fat diets induce
mammary carcinogenesis, experimental and
epidemiologic data have been unable to clearly
define the biological pathways that would lead to
carcinogenesis
Woutersen et al., 1999; Mutat Res 443:111-127
Mahoney et al., CA Cancer J Clin 2008;58:347-371

Dietary fat


8 prospective cohorts and a recent analysis of the
Nurses’ Health study over a 20 years follow up
found a null association

Smith-Warner Int J Cancer 2001;92:767-774;
Kim et al.,Am J Epidemiol 2006;164:990-997

Dietary fat


Recently interest has been raised on the impact
of trans-fatty acids on cancer, the main source is
industrialized products containing partially
hydrogenated oils such as margarine.



An increased risk of BC was observed with
increasing levels of the trans-monounsaturated
fatty acids ( palmitoleic and elaidic acid) (OR
1.75, 95% Ci 1.08-2.83) (A large cohort of
French women)
Chajès et al., Am J Epidemiol 2008;167:1312-1320

Dietary patterns and breast density


The aim of the present study was to evaluate the
association between dietary patterns and
mammographic breast density in Mexican women.



A diet based on high consumption of sausages, red
meats (beef, pork and sheep) soft drinks, typical
Mexican dishes, animal origin fat, processed foods and
desserts was associated positively with mammographic
breast density.
Martínez-Matsushita,
Breast density workshop,
San Fco, 2011

Red meat and processed food


Red meat consumption could affect the risk of
breast cancer because of the highly bioavailable
iron content, growth-promoting hormones used
in animal production, carcinogenetic heterocyclic
amines formed during cooking and its specific
fatty acids contents



Case control and cohort studies are not
consistent
Mahoney et al., CA Cancer J Clin 2008;58:347-371

Fruits and vegetables


The antioxidant and fiber content of fruits and
vegetables has been hypothesized to protect
from BC.



No significant associations



Three studies have suggested a protective effect
of vitamine E
Smith-Warner et al., 2001; JAMA 285:769-776
Nissen et al.,2003;Cancer Causes Control 14:695-604

Vitamin D


Vit D is a fat-soluble vitamin
Present in food in two forms
cholecalciferol (D3) from animal sources
 ergocalciferol (D2) from plant sources


The main source of vitamin D3 in humans is
epidermally-generated through the exposure to UV
light
 Vitamins D2 and D3 are metabolized to 25-(OH) D
in the liver and then transformed in the kidneys
into the biologically active 1,25-(OH2) D.


Vitamin D


1,25-(OH2) D has shown to inhibit
cellular proliferation
 induce differentiation and apoptosis
 inhibit angiogenesis in normal and cancer cells
 modulates gene expression


Cui et al., Epidemiol Biomarkers Prev, 2006 15:1427-1437

Vitamin D




Epidemiologic studies suggest an inverse
association between vitamin D intake and BC,
particularly among premenopausal women
Comparing extreme categories of intake
Nurses’ Health Study was RR = 0.72 (95%CI:
0.55-0.94)
 Women’s Health RR = 0.65 (95%CI: 0.42-1.00)


Shin et al., J Natl Cancer Inst 2002; 94:1301-1311
Lin et al., Arch Intern Med 2007; 167:1050-1059







Among Mexican women, intake of vitamin D is
well bellow the Recommended Dietary Allowance
of 5µg/day
Mexican-Americans have a significantly lower
level of circulating vitamin D as compared to US
whites
Individuals with pigmented skin may have
deficient vitamin D levels even when sun
exposure is abundant
Rivera-Dommarco, 2001 Encuesta nacional de Nutrición 1999, México
Kant et al., 2006;J Nutr 137:2456-2463
Goswami et al., Am J Clin Nutr 72:472-475

Dietary fiber


Fiber could play a role on the risk of BC by:
Decreasing the intestinal reabsorption of estrogen
and therefore lowering its circulating levels
 Increase in serum levels of IGFBP-3


Cohen et al., Cancer Epidemiol Biomarkers Prev 1999; 12:739-746
Probst-Hensch et al., Cancer Epidemiol Biomarkers Prev 2003; 12:739-746

Tea and coffe


Green tea could reduce the risk trough:




The anticarcinogenic effect of polyphenolic
flavonoids OR = 0.78; 95%CI: 0.61-0.98 (highest
vs. lowest

Coffee and black tea null results

Yang et al.,Annu Rev Pharmacol Toxicol 2002; 42:25-54
Sun et al., 2006; Carcinogenesis 27:1310-1315
Folsom et al., Am J Epidemiol 1993; 138:380-383
Hunter et al., Am J Epidemiol; 1992; 136:1000-1001.

Phytoestrogens
Have been associated with a decreased risk in BC

Torres-Sánchez, et al., Nutr Cancer 2000; 37:134-139
Torres-Sanchez , et al., Public Health Nutr 2008; Jul 23:1-7

Early life diet and breast cancer


Animal studies suggest that mammary tissue is
especially sensitive to carcinogenic exposures
that occur after menarche and before first
pregnancy



Data from case control studies suggest an
increased risk with consumption of meet

Mahoney et al., CA Cancer J Clin 2008;58:347-371

Dietary patterns and BC risk

Sánchez-Zamorano et al., 2011 CEBP

Dietary patterns and BC risk

Sánchez-Zamorano et al., 2011 CEBP

Dietary patterns and BC risk

Sánchez-Zamorano et al., 2011 CEBP

Dietary patterns and breast density
Table 3. Factor loadings for dietary patterns identified by
factor analysis (n=798).
Western Vegetable and
Rural
Group
(PC_1)
dairy (PC-2)
(PC -3)
Sausages
0.41
0.05
0.01
Red meats
0.38
-0.06
-0.06
Softdrinks
0.35
-0.27
0.05
Typical Mexican
dishes (tacos,
tamales, sopes and
pozole)
0.33
-0.03
-0.12
Animal origin fat
0.33
0.13
-0.02
Snacks and desserts
0.33
0.10
-0.29
Vegetables
-0.09
0.49
0.20
Fruits
0.07
0.48
-0.14
Diary
-0.03
0.38
-0.06
Seafood
0.18
0.33
-0.10
Chicken
0.04
0.30
0.03
Viscera
0.07
0.15
0.19
Legumes
-0.07
-0.01
0.63
Chili
0.17
-0.05
0.38
Vegetable origin fat
0.22
0.03
0.30
Cereals (includes
corn tortilla)
0.22
0.08
0.26
Sweetened
beverages
-0.05
0.15
0.26
Egg
0.24
-0.14
0.16
Food groups with factor loadings > 0.30 are shown in bold letters.
Thirty seven percent of the variance is explained by the three
dietary patterns.

Martínez-Matsushita,
Breast density
workshop, San Fco,

Martínez-Matsushita,
Breast density workshop,
San Fco, 2011

Confidence
interval
for model
Adjusted
regression
line and195% Confidence interval for Model 1
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Quantiles of Western diet pattern score
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UE in 1989, banned the production and
importation of meet from animals treated with
growth promoters



Growth promoters: estradiol 17 beta,
progesterona,
testosterona, zeranol, acetato de trenbolona y
melengestrol
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